


 



1. f(x) = x + In(e + tanh x) 

(a)	 -1 < tanhx < 1 "Ix, and e > 1 =?- e + tanh x > a "Ix. Thus, In(e + tanh x) is well-defined for 
all x, so Df = (-00,00). 

(b) rex) = 1 + e':;~:::':x > a [or all x =?- f is increasing on (-00,00). Thus, f is one-to-one on 
(-00,00). 

(c)	 f(O) = Ine = 1 =?- r 1(1) = 0, so P(I,O) is on the graph of f-I.
 

1'(0) = 1 + ~ = 1 + e- I
 

dr 1! _ I __1 1_
 
dx x=1 - f'U 1(1» - j'{O) - l+e- 1
 

Tangent line: y = l+~-I (x - 1) or 

,	 2 
-2-xln2+2xY I I I + 11 + sin-Ix -2xe-x -Jsechx)(tanhx)----nx ---	 - 2Y - ~ x+l e-x +se<:hx 3{2 "'+x )
 

yeO) = ~, SO y'(O) = H- 3i~n = 1~2
 

(b)	 lnx - sinh z = [ln z ) (1 _ s~:~x) 

silnhx has the form ~ at 00, and lim (s(ilnhx)!, = lim (xcoshx) = 00. By L'Hospital's rule 
nx	 00 x--+oo nx x-co 

lim	 si1nhx = 00 , so that lim (lnx - sinh x) = lim (ln z) (1 - silnhx) = -00. 
x-oo n x	 x-+oo x-+oo n x 

Thus, lim tan"! (lnx - sinh x) = tan"! (lim (lnx - sinhx)) = -~. 
x-+oo	 x-+oo 

x+ 1 = 2sin8 dx = 2 cos 8d8 

J __1_ -rdx = J 2cosO 3 de = 1 J +d8 = 1 J sec? BdB = 1 tanB + C = x+1 + C 
(4-(x+I)2) 7 (4cos2 0) 7 4 cos 0 4 4 4~-2x 

(b) u = In(sinx) dv = sinxdx du = ",?"xdx v = -cosx sm z 

J (In(sinx)) sinxdx	 uv - J.vdu = - (In(sinx)) ~c~sx) + J ~:; cosxdx 
- (In(SIllX)) (COS x) + J 1~:~nx xdx = - (In(sinx)) (cos x) + J(cscx - sin z 
- (In(sinx)) (CQSx) + In [csc z - cot z] + cos x + C 

(c)	 J ~+s;nxdx = J v'tSfxdx + J sinx_dx 
cos 4 :z: co x cos 4 X 

J v'tanxdx	 x
J vtan x sec 2 xd(tan x) = J vtanx(1 + tan2 x)d(tanx) u=gn J u 1/ 2(1+u2)du 

~U3/2 + ~U7/2 + C = ~ (tanx)3/2 + ~ (tanxf/ 2 + CI 

cos4 :z: 

sinx d 
J cos4x X J (cOSX)-4sinxdx = - J (cOSX)-4d(cosx) = ~ (cosx)-3 + C 2 = ~ sec3x + C
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2x2-x+B A + Bx+C fA B) 2 C 4A 2 2 8(d)	 x(x2+4) = ~ x2+4 =} \ + x + x + = x - x + . 
Thus, A = 2, B = 0, C = -l. 

J 2x2-x+Bdx = J£dx - J 1 dx = 2ln Ixl- 1 tan-1 :£ + Cx(x2+4) x x2+4 2 2 

4.	 x =secu dz = sec u tan udu 

1 dx = J 1 sec u tan udu = Jcos udu = sin u = ~ 2utanuJ x2Jx2-1 sec	 x 

5.	 The curves are drawn below. They intersect in the first quadrant when (J = O,~. By symmetry 

7</3 7</2 7</3 7</2
J sin22BdeArea 2 x (AI + A2 ) = J sin2 ede + = J Hl- cos2B)dB + J ~(1 - cos4e)de 

o 7</3 0 7</3 

! (2!: _ [1 sin 28] i _ [!sin48]~) = 1(2!: - 1 sin 2". + 1 sin 47<) = !(7!. _ !fl_ !fl) = 2!: _ 122	 2 0 4 ~ 222 3 4 3 22 22 42 4 

6.	 (a) Center is C(2, -1, 1). Radius = ~d(A,B) = d(C,A) = d(C, B) = v'22 
Equation is: (x- 2)2+ (y+ 1)2+ (z _1)2 = 22 or x 2+y2 +z2 - 4x+ 2y - 2z -16 = 0 

---t 
(b)	 The plane also contains Q(4,3, -3). The vector a = (1, -3,5) corresponds to QP. The vector 

b = (3, -2, 1) is in the direction of the line. 

i j k 
A normal to the plane = a x b = 1 -3 5 = 7i + 14j + 7k 

3 -2 1 

Equation is: 7(x - 5) + 14(y - 0) + 7(z - 2) == 0 or X + 2y + z - 7 = 0 
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